PCT/JP00/03048 

PA .nIT cooperation treat 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61 2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlinntrm \/A DOOClO 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

21 December 2000 (21.12.00) 




International application No. 
PCT/JP00/03048 


Applicant's or agent's file reference 
F210-21 2,214 


International filing date (day/month/year} 
12 May 2000(12.05.00) 


Priority date (day/month/year) 
26 May 1999 (26.05.99) 


Applicant 

ISHIGAKI, Shinya etal 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International PreHmina/y Examining Authority on: 

30 November 2000 (30.11.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

| | was not 

made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Maria Kirchner 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) JP0003048 



r 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/IL99/00701 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) : B44C 1/22; B23K 26/00 

USCL : 216/65,94; 219/121.6. 121.69; 438/115,906 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 216/65,94; 219/121.6,121.69; 438/115,906,928, 940,977 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
None 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EAST. NPL 

seach terms: particle removal, laser cleaning, wafer surface cleaning, etc. 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Y, P 



Citation of document, with indication, where appropriate, of the relevant passages 



US 4,628,531 A (OKAMOTO et al.) 09 December 1986 (09/12/86), 
column 3, lines 20 - 62. 

US 5,023,424 A (VAUGHT) 11 June 1991 (11/06/91), column 2, 
lines 47-51. 

US 5,643,472 A (ENGELSBERG et al.) 01 July 1997 (01/07/99), 
column 4, lines 2 - 16. 

US 4,987,286 A (ALLEN) 22 January 1991 (22/01/91), column 3, 
lines 9 - 67. 

US 5,950,071 A (HAMMOND et al.) 07 September 1999 
(07/09/99), column 2 lines 2- 59. 



Relevant to claim No. 



1-37 



1-37 



1-37 



1-37 



1-37\j 

I" § 



Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority ctaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



18 APRIL 2000 



Date of mailing of the international search report 



0 9 MAY 2000 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D C. 20231 
Facsimile No. (703) 305-343 1 



Authorized officer 

C LEX H. MALSAWMA 
Tjelephonc No. (703) 306 



Form PCT/ISA/210 (second sheet) (July 1998)* 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/IL99/00701 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 5,634,230 A (MAURER) 0^ June 1997 (0^06/97), column 3, 
lines 51 - 67, column 4, lines 1-11. 


1-37 


Y 


US 5,114,834 A (NACHSHON) 19 May 1992 (19/05/92), column 
4, lines 39 - 42. 


1-37 



Form PCT/ISA/210 (continuation of second sheet) (July 1998)* 



& PATENT COOPERATION TREA^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
F210-212,214 


„ it _ _ u _ d r _ inNj SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 16) 


International application No. 

PCT/JP00/03048 


International filing date {day/month/year) 
12 May 2000(12.05.00) 


Priority date (day/month/year) 

26 May 1999 (26.05.99) 



International Patent Classification (IPC) or national classification and IPC 



C10L 3/06, CO IB 3/22 



A \ 



Applicant 



JGC CORPORATION 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of . 



p sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non -establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I 




II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

30 November 2000 (30. 1 1 .00) 


Date of completion of this report 

26 June 2001 (26.06.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1PEA/409 (cover sheet) (July 1998) 



InterTat 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Inteffational application No. 

PCT/JP00/03048 



I. Basis of the report 
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1 1 the language of a translation furnished for the purposes of international search (under Rule 23.1(b)), 
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the language of publication of the international application (under Rule 48.3(b)). 
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* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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2. Citations and explanations 
Claims 1-9 

None of the documents cited in the ISR describes, "A process for producing a town gas using 
dimethyl ether as a raw material" described in claim 1, and the invention of the present application with 
this constitution provides advantageous effects: "no storage equipment for keeping at a very low 
temperature is necessary and byproducts such as water are slightly produced" when the town gas is 
produced and supplied. 

So, the subject matters of claims 1-9 appear to be novel and to involve an inventive step in view of 
the documents cited in the ISR. 
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(57) Abstract: A process for producing a town gas which comprises evaporating dimethyl ether, heating it in the presence of steam in 
a heating furnace (33), and introducing it into a multi-tubular reforming reactor (35) to contact it with a reformation catalyst, thereby 
producing a gas containing methane as a main component, carbon dioxide, carbon monoxide and hydrogen; then introducing the 
resultant reformed gas into an adsorption unit (37) of pressure-swing type to remove carbon dioxide by adsorption, and introducing 
it to a methanation reactor (38) to methanate the carbon monoxide and carbon dioxide, thereby producing a raw material gas for a 
town gas; and finally adding dimethyl ether to it, which is the raw material used in this process, as a calorific value-enhancing agent, 
thereby adjusting the calorific value of the resultant town gas. The process requires no desulfurization units due to its use of a raw 
material containing no sulfur, exhibits high transportation efficiency compared to a process using methanol as a raw material, and 
does not require excess energy upon evaporation, and hence is also suitable for the commercialization of small-to-medium scale. 
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&m-t 5 t te-H&tfjtc itmm izTkm iz £ zmytrnm t ?z> <dx l p g 
^^uwiip,^mmr^m^tmmiZ7m(Dm^m^iBmt-r^. lpg© 
m^iz^^j:vfMmmx^tf^(DX'm^uh(Dx^^x'$>r) s 3zrz*m<ov 

*m i'Mifc^gt £rzfo^xtzffiftMK&7£it2nxmm<D7kmm. 

S(w±#-r-5<i:, 5£ (1) O^KSi^«^¥^^a2^it^LfcC<^S. 

^T^-r«k-5icx^u> <c 2 h 4 ) sr^-rsBysis^jg-rsttf 

C 2 He O — C2 H 4 + H2 O 



WO 00/73404 



PCT/JPOO/03048 



8 

1 0/ 1 £@A&»c9X^-AteM^im?&<, 1 0/ lJ^TC01t{3TSC:<h^ 
£?£L^o MiZit5/ 1&JF£-?Z>ZL&— m&l£ls^tf, 0. 5 / 1 <£ 0 fc/h 

(Dx*3^x-^P£is^jimc0y&T£^ 

Kfe&&&mTmx. i&fo&&m&izmwLTh^ftte&m^m'v$>z B z\n 
zffimmRjfcm^&^fcfo&&&mT%m&\z$i^T>b, fi^c^^-As 

(D 7;^y-;P75> (hornh 2 ) *»**fcttS»KS?*u^A (k 2 c 
o 3 ) MiasM 

HORNH2 +H 2 O+CO2-HORNH3 HCO3 (5) 



WO 00/73404 



PCT/JPOO/03048 



9 

K 2 CO3 + H2 O + CO2-2 KHCO3 (6) 

>^u*y;k ^v^^^-i/-?, m&mu £\z&mT\z c o 2 

JET$fctt«EETK:C02 £flfc«£i*£o 

*U^;P7*>ffll«FU:J:oT. CH4 £C0 2 i:©I^7^^C0 2 £>#.£ii 

#J:tfxBtft#*fc#LTfiai£©5£ (2) . (4) fc«fcS*^>fl:&;|fcL«»« 
<Dm±iWftt>n%o Z\<DCO. C0 2 , H 2 (D*^>{fcKteii^<7)#&B8 5 7 
-2 48 3 5^4i«{:E«$nT^5-yy;^3A;Ph (Co) &^tfttl§*> 
JU^—VA (Ru) &^trtttffc©Sa\ #^BS6 3-8 8 1 0 Hf§ 73^ tlTl^ 
ST^Stiz-y^VtWJ^A (BaO) Sr^trttjBt^iBJCffifflSns. 



WO 00/73404 



PCT/JPOO/03048 



1 0 



5 



10 



m n 




J— )V 




CiHiO— 1. 5CH4+0.SCOi 


C&OH—O. 75CH4+0. 25C02+0. 5H 2 0 




30.8 


17.7 


(kcal/molM*4) 








5.14 


8.43 


(kcal/molJG§m) 








668 


790 


(kg/m 3 mmm 








14.5 


24.7 










488 


415 


(Nm 3 **>/m 3 |&Mi&) 







tK ^(^^^imiKLT^vy^X-^UO^^Jfl^tzW^ltC 

-5. y^fJH- fMiDME £H&SE-rS„ 
(3SlO«it7n-«|) 

>yi 1 PlCj^TMl a^fttffiSnSDMEttiJaftgl 2 ad&^Tla 



WO 00/73404 



PCT/JPOO/03048 



1 1 

BH^l cjWjqJKMFI 3l*l£ffii®-r'5gB#l dUZ&^TXT— A4b£n, DME© 

izftmztiT^zimtmmisT* straws* en , (2) , o) , (4) \z 

AR(C43^T^P B 1W(C^$n. #CHTE© 1 g^r^fiLT, i; < Brass 
«3tt8feKRl&**jilnW»Cfft>ns. ^lT*2iS«El6gl 5B^6IEf Ik's 

SJL±<D£51Z. DME^Xf-A^i3 1 BfeKR^SS 1 5 A£»2BfcKKj£ 

(i) iz^DME(D^mK!t^t^mmz^m^mnvu<r^^\ urn 
trnz^-DTtemmm^ommwiyicDttm^* nm<Dmm\z^T^»^ u > 

«£«EI1 1 4. tK#>^14P, 121=1 c, ld^O^tt, fl» 

x ^- a a l & ^ d - 1 -r s £ £ 1> «rfg-c£ § . 



WO 00/73404 



PCT/JPOO/03048 



1 2 

lh^it, mwfi 3<Dm^nm^^xmmvrz^ m i 1 5 a 

§§i 5 Atm2&nKfo&i SB tiz&vtzM&—mmmt2-i£&z.h&Tiim 

m^.<D^ (2) , (4) \z7Kzn2>Kfoiz&'3'z*?>izmk£ti* &ntfx<D 

^><bS*S©ttat LTfllSnTliSjIHi, «A.««r^B3 6 3 -8 8 1 0#^« 
2 5 0-4 0 0t©lE 0. 49~7. 84MPa (5~80kg/cra 2 ) 
SHJtflcjfcE Jgg tit* L & -5 J: -5 & 8fEIUi£j&gg * & SCK 
**>ffcRj&«l 6^e»«msnfcBfeH^«E«lm*»*L/«R5!tftSl 2 

^n^^nx. sa^g 1 j •frt>w&*>>? 1 7A^n, »«7K*^KsnT 



WO 00/73404 



'CT/JPOO/03048 



1 3 

mmojs; (5) tc^-Tcfc^(3©iR$ti-2>o fox, — mtmmcD^^nt^m 

1 t *67M / -;i/75 1 9 ©I»/\»A$n5. T;i/*y-;i/T$ 

>^^i 9<D&m<omtmmi uiz^^xm^^i 2 b^mztixmmzn. 
@2^i v&mxmznx&K), mm^ntz7)vtiy-)V7^>i^mm\-m^x 
^z>=.mkmm&wc&Tz><Dx\ &&isfttz-mtmmte7)itiy-)iT* >n 
±mi 9<Dmmfriz>m'giv,&mxmm2ti* mm^^tzzwtitmm^nmi^x 

(m2(Dmmya-m) 



WO 00/73404 



PCT/JPOO/03048 



1 4 

T» fiDMEfiS^ 1j&>5#>:/2 1 PtC£oT@S^2 a^tfe#ffl£n£MDM 
Etef&£&3§2 2 atC^TgtffcSn* B5W2 b&*I"CJn*MF2 3^A$nJn 
H$n5. JnlS&Sn&ffiDMEttE^ c *«SLTrtfiB?&ai^a2 5 C£flM. 

s tMtsiao^&ttu DME\zmm<D3: (d , (2) , (3) , (4) tc^-r 

nsafcRtf^fiM^ d^STi»2 2 b£iii®L, @B«2 e 

2 2a^IIUT^$n2>. 3feM^T^«Mt^ U^2 f OitfCfittSnTV^ 

T\ #Ji$nfciiHMbSi*ttSB«2 h*6#l»sn, — SKtE**jW5**£nfcSfc 
«#XfcJ:gB^2 j» S&&&S2 2 b£igfcLTEe2 k&Stfcn, -e-CD&'fOft 

n*. *«7KO»g|SnfeBfeK^^f4t»^XfflJK»^^<i:LTB2e2 nfr£M 
#Jfclftttfci*a&*flflr»2 4A^^>^2 4PKJ:oTi8&»J£LT©DME#tfc 

25 #/u$nT§Hi ; 2 p^e»n, ^^o^kg§2 otw*^T^wt$n, av^2 o 



WO 00/73404 



'CT/JPOO/03048 



1 5 



z. t fc mare* & o 

- <h UTSL» SJ&&<E>/$#H3:ftg|$fr ^Xf-A^iAt5 d: 5 iz LT t> 

SEJ&SjWMSftTV**. H3{C*5V^T, DME8r*f3 l3j^#>y3 1 PtC 
ctoTEf 3 a^fic#fflStlSDMEtt«iXtfeS3 2 a fcSswrSWfcStU SBW 
3 b fcaSTinUR* 3 3 3 <Ol£«B5^#A$tlTlnr»$nfc«, 3 e £*gT^W5$ 

j&>e#>73 4PlC«£oTtfe£fcti£n57KteiH€ : 3 c tC«fcoTftl«i^3 3^iii£> 

ns^\ B2^ 3 c *tM^ 3 3 F^sija-rsa^ 3 d iz&^xx^—Aikzn. 

S2W3 f ^MT^iC^Si 3 5©yt^7 h35 J'vSIAvfl*. T&fc>^ # 
SiSjKJ&gg 3 5tt«!«E*^«J$nfc^»*©K^W3 5T^n^©S0f 3 5 
20 T0!>^ffl!©^^^rv h 3 5 J t^b^ot^O, h 3 5 J I*!<D#*7k&£> 

W**?— Afct£J&«3 5TS?&«1LTB2«3 g^SUlO WSnfcft, DMECD 

TSQ^^nfe^ S5W3 e £3£T^tit£^§i 3 5^7^*1, 2>$k*<DRfo t g 3 
25 5 Trt©tt«EK:S&ttU Mi^iS (1), (2), (3), (4) tC^cTSJft^ 



WO 00/73404 



PCT/JPOO/03048 



1 6 

Hid k^jEe>n, ^<D&*<Dtii%l&3 6 R^S1$ nTSWB^ 3 
6K£th «Ht*^K$nTl£8l5^e>SfttJStlS. ft£BfeK# 

7 — t/j&WKSft. 0. 4 9~7. 84MPa (5^8 0 kg/cm 2 ) 0) 

£*U S«3 r &JgT#«5£K*&»T»S*^>fc < Rj£»3 8^n§. 
>-fkE^S 3 8 <D&$L*<DKJfoW 3 8 T 1*3 CK** * >««»I^«$nT 
430, Sry h 3 8 J iCttrtSBft^SS 8 C lC«koTa&*** Wi*^ 

mm&&tf-mtmmAmm<Dj$; (2) , (4) \z^tz.Kmz^-ox^^>\z 
><k'&<D-Mitmm<D%fe£;timwfr&&\zLT^z>o M^mzte^nzammt 



WO 00/73404 



'CT/JPOO/03048 



1 7 

<D*?>ik&ifciznz£oz.£\z£D* -mtmm <d m&nm iz & n & t —m 
*?><t%.jfom3 8 &thrz&mxx\,*m i g3 s t(Dm^(D^sm^3 9 r 
nsa*» self 3 ucDm^iz&^TVMEfimf&mtLTmnzriTUiftxxti, 

3zS»ftLTDME^gfl:8S3 0 ^jH£*lTMrt;£*l, A>73 OV^LT 
(Sfeffifll 1 ) 

B 1 ©SB 1 0>Sjg:7D — DME5r4 0 0 k g • mo 1 /h (#P# 1 

<3Xf-Ai£ lOOOkg-mol/h 8 b» $IAl, DMElii 

lefcftSJM&^tfS^&KSJfcgi^* 2 0 0 k g • mo 1 /hT^^fJ^ 

®lBfeKKl6gtt»fKftS!SiSS7f*f3, APJE#£l. 96MPa (20kg 

/cm 2 ) g (y-^js. otiwiCo ) , xnum&3 0 Ottl, ^2co [ 1 
e ] <Dm.f&&m'Dimfttf x *m v>TJKT©«s&&frrRjS£fT &o ft. 

®J£ NiOtLT6Oli%0-7^k CeOz iLT2 5li 

13 mm, 3mm<DH/y blzn&f&MlsrzMU 



WO 00/73404 



PCT/JPOO/03048 



1 8 

mAtV$&) £2 0 0 c c^Lfc. 

W/F 0. 5kg«!i-h/kgDMEtlfc„ ZZLT\ W/FteD 

ME SfcttftDMEOMllMSIE (kg/h) mfcKXD 

mmmm (kg) t&o, ^©^t>i«o^Mt^. 



15 



20 



25 



WO 00/73404 



19 



CT/JP00/03048 



CM 
* 



m 




K 


K 










IS 





^ K 

^ n 



txfp 



38 

CM 



□ 



SIS 

ft K 



ft K 

* 38 

- ^ □ 

« 1^ K 



O 



00 



o 
5 



bO 



bo 



o 



bo 



o 



bo 



© 

5 



bO 



to 

CO 



CO 
CD 



oo 
co 



CO CO 

co co 

LO 



CO 



CO 
CO 



CO 
CO 



CO 
LO 



CO 
CO 



CD 
LO 

co 



CD 
CD 



LTD 
CO 



CO 
CO 



CO 
CO 



co co — ' 



c<j en cr> 

CO t_o CS1 

l_T5 CO CO 



oo 

CO 



LTD 



CO 
LO 



CO 
CD 
CV3 



CD 
CO 

o 
co 



CO 

cd 



CD 
CO 



en 
co 

CD 
CD 



LO 
CO 



CO 
CD 



CD 
LTD 



co 



co 
CO 

c=> 

CO 



CO 
CD 



CD 
CO 



CO 
O 
CD 



CD 
CO 



2 ^\ E - O O . 
Q U £ O O I 



CD 
CO 

co 



CO 
CO 

oo 



in 

co 

CD 



CD 



CD 
CD 
LTD 



m -r 

m m 

D Q 



o 

CO 
CO 



LTD 



LD 
OO 
CO 



OO 



Lf3 



P 

81 UJ 



CJ> 



DO 



WO 00/73404 



PCT/JPOO/03048 



2 0 

Kfo\z9ciLt>. "BEET. 3 5 0*C-e**;tf;*£«E3i£i±T 8 W1> tt«SOK8L 

Mfi5 4 5 , c^T±#b^. Kfc»mp#*iiaj£©$m£fTfc:ofctt*. dm 

Ett^TKlBL/T*0, S2© [1 f] ©£5fciffi*£fflJ&£J#'3ttJP#*£*S' 

© f§2efcSt£j£& 

m2&HEfcgfc»»3LEJfcgT*0, APEE2f£l. 8 13MPa (18. 
5 kg/cm 2 ) GtU ^2<Z> [1 f] (Dm^i»tt*2rit'^^X(C> ICDM 
E£2 0 0 k g - mo 1 /h &»ijnL£*2 © [ 1 g] <Z>ffifi££*#OjG§Cift;tfX£ 
10 ffl^TS^^^T^o^io m8tmfcfc& AizMUAZ 2 0 0 c c*5*U W/ 
FteO. 5kgMft£* h/kgDMEtlf:. ,Kj£K&3£-£. HtJET. 3 5 0*0 

15 jElSStaP^f^fflric©»«f*ff^ofc«S*, DMEW:±TKJ&LT£2 0 [1 

k] 0^^^»t*«^^aiP^XS:#e>nsc<i:7&^^ofCo 

ffcRj&gOAPJEE^AU. 6 6 6MPa (17kg/cm 2 ) G<hLT> ^2<D 
20 [lk] <Oiaj5K*ltolg»*f^Sffl^TS^II»*Tf?a:t>/b. 

*KfflK*SAtC» NiO<hUT3 5ii%©n7^k MgOtlT12l 

$3mm©^l/>; HzfTttJfcSUfctti«& 5 0 c c^5*Ufc. 
&i3. T&:b5#&ttJ«Ji£8l (m 3 ) 0©JBf»#*ttl& 

25 jIS (Nm 3 /h) S1 5 0 0 0 h _, <i:bfe. 



WO 00/73404 



PCT/JPOO/03048 



2 1 

S^SfflP^XJjadcO»«f*ff7&:ofcie*» i2© [Ira] ©«k5&«E*£i& 

Jtom p#x £f# ^ns c <»: o fz> 

i&m<DM.m4 Ot, 1.3 7 2MP a (1 4kg/cm 2 ) G 
0^frra7*©ZtftK$tt9 1. 2%P£££n, I2©[lr] 

(Hffiftl 2 ) 

tK£2 61i%^SDME^2 8. 2 h >m%&LT&ttiX Z&MmT 

z>nMM&mw-?z>o mi&iMm t Piz<£&nz>DMEtemm4 ookg-moi 

2. 94MPa (30kg/cm 2 ) G, Anum& 3 0 0 *C h U 130 [2 

2Ii%(DJl/r-^A$¥^g^8 0 wmOTi^t^Cffl 

it^-fr^M^^ 1 5 0 0 c c 5t*b^:o 
RJ&Sg^ttttrtS 5 3 . lmm, 5mOXf>I/X^ 



WO 00/73404 



PCT/JP00/03048 



2 2 

M(Dmm^±-r^rzib\zm%l 0 2. 3mra, ilS7 0cm 
7m"e^l3mm, ^g2mm07r>l/7l!5 1 a-^S:3-r 

;i/#fc#^fcrt«lH ! MflS£taBU ^<£>*£ 1 4 or^Jra^L 

mm© X > U X RO^a. — A U £:«> 
W/F 2. Okgfflll- h/kgfiDMEtUc. 



(S3) ^2©»jS7n-«»C*5ltS«J«JKXW 





2 c 


2 d 


2 n 




















ffiptfx 










[kg • mol/h] 


[mol%] 


[kg • mol/h] 


[mo 155] 


[kg • mol/h] 


[mo IK] 


DME 


400.0 


45.5 


0.0 


0.0 


0.0 


0.0 




80.0 


9. 1 


0.0 


0.0 


0.0 


0.0 


CH 4 


0.0 


0.0 


657. 1 


49.6 


635.9 


98.3 


H 2 


0.0 


0.0 


11.5 


0.9 


0.0 


0.0 


CO 


0.0 


0.6 


0.2 


0.0 


0.0 


0.0 


CO2 


0.0 


0.0 


222.7 


16.8 


11. 1 


1.7 


H2O 


400.0 


45.5 


434.4 


32.8 


0.0 


0.0 




880.0 


100.0 


1325.9 


100.0 


647.0 


100.0 


mmco 


300 




330 




40 




JBE# (kg/cm 2 G) 


30.0 








25.0 





WO 00/73404 




'CT/JPOO/03048 



2 3 

gfe«S^gOWP^fXS4 0*C*T?&aiLT, 2. 4 5MPa (25kg/c 
v5^1/-S/3 >«rfr&o&. ^-<0^, i3© [2n] tC^f J: 3 7M»<hM 

10 HI3<Z)g!3 CE>$gi£:7n — StxfcJw. DME^4 0 0kg-mo 1/h <©P# 1 

0^f—A§ 6 0 0 k g • mo 1 /h <«Pf 1 0. 8 h» iATS. 

&KEfcg«#«5£JEJS8T»0, APJE^Sl. 47MPa (15kg/c 
15 m 2 ) G, APM^3 0 0'C<hU, i4© [3e] OfflfigSKfOjg^ZSffl 

2 w t %©Jl/T-^A$g3mm. g$ 8 mm<£>J*Ptf3J5£fl£i&<£> 

T;Wa^ffl#lcmi#UfcM$£2:2 0 0 c c^bfe. 

W/F 1. 5kgM'h/kgDMEtUc. 

20 EJSS rtg2 1. 4mm, SSI. 5m©Xf>l-Xl!ra^il 

C^8 1. lmm(D7;^>U'7>^CD> ? ^^ry h^rlSeL. ^E- 

25 |;Jj.i3rara, ftS2mmCD;*-x>l/Xg3<E>^:x-- At 



WO 00/73404 



24 



PCT/JP00/03048 



CO 



co 



a* 
co 



co 



CO 



HE 

K K 
S3 Kg 



33 

*\ n 

* 33 



K 
□ 

< 

CO 

Oh 



^ K 
* 33 



38 

tS K 
« □ 



o 



o 
s 



bO 



&2 
o 



o 



b© 



o 



o 



bo 



o 



bD 



o 



bo 



CO 



to 
to 



to 



0*5 
CO 
U5 



LO 



CO 



CM 



CO tO 
LO 



oo 

LO 



o o o o 



o> c=> c=> 

CO 



CD 



2 ^ E c O O . 

q o x o o ac 



to 



OO 

to 



cn 

CSJ 



CD 



n n 



CD 
CO 



to 

CO 



p 



bO 



W -R 

sa a 



WO 00/73404 



PCT/JPOO/03048 



2 5 

m&<Dm9m&ftt>'r\ziB.'ZizKfc&ntsivfc&m* mmmmu^\t3 sot: 

S^LT^D* ^4(D [3h] ©J;5 7M»<hM/5££^ajP;tfX£t#£n£:: 

*R£lt:SOHlP^7*4 OtST^UTff^X'r >tf®tm (PSA) 
?®cmi£W:<DJ£tlZl. 274MPa (13kg/cra 2 ) GttS^frTlfjl 

4<d [3q] (c^Tck^^^atm^^^^TtT^xfflMW^;x^#e»n^c<h 

5££j£ST&&*^>ftSJftg§<DAPJ£#0. 98MPa (10kg/ cm 2 ) 
G t. l/T, ^40 [3q] ©m^^^m^X^fflUTS^H^^rff^ofeo 
H$UB£j&3§Ci;i, NiOtLT10wt%«Z'^;k BaOtLT3wt% 

15 0cc5fe*L£. &*5, ^XSfI^5 0 0 0 h-'i:L^. 
u] tC^Tct-57^m^COS57lT^7 l J^^7 > ^-B$)fe0{3 3 2JNm 3 



WO 00/73404 



PCT/JPOO/03048 



2 6 

<dh\ nrtifjxte\,*utLNGizmt>zftw?z!£tfx&<D9iim % mm&tp^mm 
■vmrnit? z> z t &pjm t t 

jfe%k(D&&tzmm±g-&mfflT2> £ £ & \z. &MKfo&\zm&ztiz>mm<Di}um 

— &m&*:£ vtzm^(Duam. ^mzmT^mji^jv^r-<D^±mnm^mm-r 
-5c ffi$t<Dmmm3m<D&mxx<Dmmjjmz£tiix. Kfo%<num&m 

m $t<Dmmm 4 mo^mflx (Dmm^mz^tn^ * ^ ;ux 



WO 00/73404 



PCT/JPOO/03048 



2 7 

10 



15 



20 



25 



WO 00/73404 



PCT/JPOO/03048 



2 8 

^E;i/JtT^LT, 5/1 ^TfCDlEfflP^li-rS^O^fflm 1 

Tic, 

OHn^lCcfcoTv^^x-^^^^bTfr^ W^OlEfflm 1 J5{cf2«tOti5 



WO 00/73404 



CT/JPOO/03048 



2 9 



WO 00/73404 



1/3 



PCT/JP00/03048 




WO 00/73404 



2/3 



PCT/JP00/03048 




WO 00/73404 



3/3 



'CT/JPOO/03048 






• 


INTERNATIONAL SEARCH REPORT 


International application No. 




PPT A TP no / H^HAQ 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 C10L3/06, C01B3/22 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C10L3/06, C01B3/22 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPIDS (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


EP, 761942, Al (Haldor Topsoe A/S) , 


1-9 




12 March, 1997 (12.03.97) 






Abstract; Claims; Fig. 1 






& US, 5819522 & JP, 9-119319, A 




A 


WO, 99/17875, Al (NKK Corporation) , 


1-9 




15 April, 1999 (15.04.99) 






Abstract; Claims; Figs. 4,5 






Sc EP, 978314, Al & CN, 1242717, A 






& JP, 11-106770, A & JP, 11-106811, A 





I I Further documents are listed in the continuation of Box C Q See patent family annex. 



Special categories of cited documents: "T" 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

M L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other T 
special reason (as specified) 
tt O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
31 May, 2000 (31.05.00) 


Date of mailing of the international search report 
13 June, 2000 (13.06.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



m&mm&st pct/jpo 0/0304 8 



a. &w<r>®.-rz>ftm<r>&m mnmvHm (ipo ) 

Int.Cl 7 C10L 3/0 6, CO IB 3/2 2 



isiESr^ojta/WBsm (m&ft&ftm (ipo ) 

Int.Cl 7 C10L 3/0 6, CO IB 3/2 2 



1 92 2- 1 9 9 6¥ 
B*B^g8llffll@f3e^ffi 1 97 1-2000f 
H^SS^HfflSf3g^» 1994-2000f 

B^mmmmmmm^n 1996-2000^ 



WP IDS (STN) 



mm-rz> 



EP, 761942, Al (Haldor Topsoe A/S) 
1 2. 3 J!. 1 9 9 7 (1 2. 0 3. 9 7) 

&US, 5 8 1 9 5 2 2 &JP, 9-119319, A 

WO, 9 9/1 7 8 7 5, Al ( B #«im*SCg?*fc) 
15. 4J3. 1 9 9 9 (1 5. 0 4. 9 9) 
mfos S»*tf>ttB8, ^4i, ^50 

&EP, 9 7 8 3 1 4, Al &CN, 1 24 2 7 1 7, A 

& J P, 1 1 - 1 0 6 7 7 0, A & J P, 1 1 - 1 0 6 8 1 1, A 



1-9 



ti<K> 



r&j ^-/•!T>'h7r5!)-Xilit 



3 1. 0 5. 0 0 



13.06.00 



B*m®ftlf (I SA/J P) 
100-8915 



4 V 



9 04 1 



3£5S#^ 03-358 1—1101 



3 4 8 3 



SsstPCT/ I S A/2 1 0 (12^- i^) (1 9 98¥7fl) 



fi & m 



PCT 

(j£8^, mm^mmmo. 41&) 

[PCT 18^ PCT&IIJ43, 44] 



tttfSAXttrtSA 
ro$SI5-§- F210-212, 214 


^W^#(-ovnT«, I^SS^©ig#I*Pia(P C T/ I SA/220) 


PCT/J PO O/O 3 04 8 


(B.M.m 12. 0 5. 0 0 


(|3.£.4j=) 26.05.99 





B»W3S«B8^fP*bfc-OISB!OT3t«€r-«r26«tTafliJIB41* (PCT18*) ^^ic^v^til^A^#-rs 0 



1. Hffi&IM£«>£tt 



2. □ W#o«H©— as©WHE*ST?#*v* (jBIffl*JBD „ 
4. 3SW©*#tt 0 ffl«A#*ttiLfc'i>*>«r*IB-*-.5. 



5. 



0 W®A* 5 Stab/cb<7?Sr*^i--5. • 

□ 3Sffl*llc*$*L-c^3J:5fcs 8S*fT»fliJSB47* (PCT«»J38.2Cb)) w&SKJ:'? 



6. 38K*£fcfcfc4&*$*i,ai8tt» 

fg 3 Hfc-t-a. 0 lti«A4 J *Lfci:i3*)-C4>a. 



1SPCT/ISA/210 (JBl^— S^) (1 9 9 8*7fl) 



# 



T/ J P 0 0/0 3 0 4 8 



a. &w<oi%-rzftmv>ftm mt*#m&& (i po ) 

Int.Cl' C10L 3/0 6, CO IB 3/2 2 



B. 



!3t*fTofc*/hR*fl mmttfrftM (ipc) ) 

Int.Cl' C10L 3/0 6, C01B 3/22 



B*H^ffl«r|g^^ 1 9 2 2-1 9 9 6¥ 

B*H^HJIIffl*f3g43t« 1 9 7 1-20 0 0¥ 

B*iS®Iffli^i 1 9 94-2000f 

H#0fl*yB*f3e»»&* 1996-200 Of 



gflfiT^JS Lfcttr?-^— *^<— :* (t*— *^<— WSEtffiffl LfcfflfS) 
WP I DS (S-TN) 



^f^sf y-* 



A 



EP, 761942, Al (Haldor Topsoe A/S) 
12. 3£. 1 9 9 7 (1 2. 0 3. 9 7) 
®Ku «Mif3fc©«BK, ^1 HI 

&US, 5 8 1 9 5 2 2 &JP, 9-119319, A 

WO, 99/17875, Al (0 #fli<gftS|c5*;#tfc) 
15. 4^. 1 9 9 9 (1 5. 0 4. 9 9) 

f*3ft©$5ffl, ^40, ^5i 
&EP, 9 7 8 3 1 4, Al &CN, 1 24 2 7 1 7, A 
& J P, 1 1 - 1 0 6 7 7 0, A & J P, 1 1 - 1 0 6 8 1 1, A 



1-9 



TAJ 4*»::B8aio*)6Xitt-eB*<, — «:«JSW7)cipSr^i- 
t><0 

TEj BRlUJSBWrottJJRSfett^lTTffcS^. BHHMBH 

roj qfiaciSH^ ttffl* m^^R-t^xm 



g&<Z5Sft?0 fc * 3 1 ffl 5 1 
TYj «^B8il©«>SXiR-CfcoT N SWtiffiroiW 

r&j nn— x-?t^^ h77 5 y — 



3 1. 0 5. 0 0 



1 3.06.00 



B^H^Sf/r ( I S A/ J P) 
100-8915 
TOfftHE®i 5 MHT@ 4#3-§- 



03-3581-1101 



4 V 



9 0 4 1 



3 4 8 3 



«PCT/ I S A/ 2 1 0 m2s<-iS) (1 9 9 8^7^) 



